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Lo ROCEETS AND ARTIFICTAL BARTH SATELLITES

"Procoin® Snlutec the Frd off the Thira Artifloial Sntellite

The following brler notloe nppeared on page 4 off Pravda on 9
April:

oo O April 1960 the third Soviet artificlul carth satellite,
CPYRGHT launchiod on 19 May 1990, entered dense layers of the atmosphere and
' censed Lo exlut,  The latellite was In orbit ror 691 dnys and during
that perlod coverad 442 million kilometers,

The last radio Jeipgnals from the third satoelllite were recelved
. by observing stations ulituated within the Soviet Unlon on the morning
ol & Aprll on the sutdllite's 10,035th revolution around the Earth,
The signale were recogded up to the moment of its depurture from the
zons of vigibility of Jthe USSR obscivation natwork,

on the basls of compututions and in accordunce with data rela-
tive to the lust obsegvations, made in the Western Hemlusphere, the
gatellite ceused to eqist on Its 10,037th revolution, during which its
porlod of revolution vus .bout 87 minutes.

The plunned prdyram of regearch and neasurements has been com- CPYRGH
plately aceomplished, | ("The Third Satellite Has Ceased Its Existence,"
Pravda, 9 April 1960, p. 4)

Soviet Postmark Honora the Third Satellite

The following notice appearad in Pravda on the same day the third
Sovict sputnlk made 1ts last revolution around the Earth, but before news
of this event reuched the Soviet Union:

The third Sovietl artificial earth satellite has now completed its
10,000th revolution around the Earth. The Ministry of Communications of
the USSR has authorized a special commemorative postmark in honor of this
event, The postmark shows the Earth and the outlines of the third satei-
lite with the inscription "USSR-3 -- 10,000 revolutions." Beside this
1s the text: "Third Soviet Earth Satellite. Moscow -~ April 1960."

This postmark is bzing used for the cancellation of stamps at the
main post office and the central telegraph building in Moscow and also

in Leningrad, Kiyev, Minsk and several other

("In Horor of the Third Satellite," Pravda, 6 April 1960, p.5) CPYRGHT

Czech Academy of Sciences Tracking Sputnik IIT

The lifetimes of the Soviet artificial earth satellites, Sputniks
I, II, and III, are discussed in an article by Prof. Rudolf Pesek, Cor-
responding Member of the Czechoslovak Academy of Sciences written for CPYRGHT
Obrana Lidu., In explaining the reasons for the decay of the satellites'
orbits, Prof, Pesek states that [faccordl
Czechoslovak Academy of Sciences observatory at Ondrejov, oputnik 111
will burn up in the upper atmosphere sometime between 10 and 19 April."

CPYRGHT -1 -
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Prof, Pesek roveals thut the Institute of Radio Technology and
Eloctronicy (Ustav radlotechniky a elektroniky) of the Czeshoslovak
Asademy of Solences has condusted oystematic dally radlo observatlons
of Sputnlk 111 olnoe 17 May 1998 and hag obtained one of the mout com=
plete tracking records of this Soviet oatellite, ('"10,000 Times Around
the Earth," by Protf', Rudolf Pesck, Corresponding Member of the Asedemy
of 8clences; Prague, Obrana Lidu, 27 March 1960, p 1)
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LI, UPPER ANIMUGPHERE

Some Davn on the Polardaation of Atmosphorie Light == Eull Text of o
CPYRGHT Peport L "Doklady A omii Huouk S531R"

The author made wboervations of the brightness and polarization
of' o elear ciy alony the ¢lrele of altitude of the Sun at the mountain
obsevvatory of the Astrophysioeal Instltute o' the Academy of Sciences
of the Kazakh 33K in the outskirts of Alma-Ata (elevation: 1,450 meters)
in August 1956, at the Akoengerskly atate farm on the outskirts of Alma=-
Atn (alevatlont 500 meters) in June=July 1957, and in the Liblan Degert
of the Egyptiun portion of the United Arab Republic (elevation: 200
moters) in October-November 1947. The observations were made by using
n visual photometer with a yellow Schott f£ilter,

Wo uged the method deviced Ly V., G, Fegsenkov to determine polar-
teatlon; In thls moathod the brightness of the invastigated point in thﬁ
sry (s measured through the polaroid in its three positions, each 60°
dlstant from one another. By using this method it was possible to de-
toermine the degree of poluzxzut;ow und the orientation of the plane of
polarization, The depree of polarization P (&} ) was determined bty the
formula:

P(&) = By + By + B ’ (1)

where By, By, By -- the brightness of the observed point in the sky with
the polaroid in the three indicated positions,

As 1s well known, the degree of polarization in a pure dry atmos-
phere P S-) in accordance with Rayleigh, is expressed in the following
form (without taking into consideration the anisotropy of molecules):

Pe(3) sin”d ! (2)

1+ coszJ

whereQ} -=- the angle of scattering.

We discovered that on several days in the real atmosphere the
influence of eerosols on the idegree of rolarization P (9 ) was expressed
only by some decrease in Po(# ) in one and the same respect for all angles

of scattering@ . Thus, for these days:

p$) = xpy(9), (3)
where X -- the maximum degree of polarization on the circle of altitude
. of the Sun (ford = 90°).

Such a proportionality does not depend on the transparency of the
atmosphere, In some cases the dependence of P () on §} is expressed
quite precisely by equation (3) even when the transparency of the atmos-
phere is very bad; in othe~ cases, however, even with high transparency,

-3-
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CPYRGHT,

fioh oo lerendenze Mffors comewhnt from that which 1o doserlbed by thiu
exprecolon, Ad an examp le, two skietches are provided, They show that

o obgdorval teyerea of jolarisation fo rather well osatlofied by express
ston (4, These suetehes Hllustrate duays with high (Fipure 1) and low
Floure O, av ‘e trancpurency. In addition, Flpure 3 shows a

Chge whooe She eurve of Jdlstribution P (9 ) dirrers (although to u smull
deeran) Cromothat which Lo oplven by exprescion (3), desplie u high trang-
paroncy of the atmouyhore, and the curve proves to be steeper. In all
three sxetihos the a points represent the valueg of P (9'), derived from
obgervationg, b == the valued computed trom expression (3). The multi-
plier x of the exprecsion s equal to 0,089, 0,320 und 0.742 respectively,

-
(Floure ) 1tmos

The polnts of Filoure 1 owere derived from observatlons made on o
Aupust 1996 before noon at the mountain obgervatory when the coef'tclent
. "

of transparency was p = 0.38, The curve lu the mean of two curves, de-

termined sussessively, when zenith divtances of the Sun were z = 69°=54°,
The polnts in Figure 2 pertain to lo August 1956 before noon

(mountalin observatory), when p = 0,57; u strong dry haze was observed

and the sxy was an exceedingly ipale blue color. This curve ia also the

mean of two 2urves, determined successively when z o= 54°9-50°,
Trne velnts in Fijsure 3 wore derived from observations of 10 Novein-

ber 1097 vefore noon in Epyrt when p = 0,38, 2 = g8o°-73°, The sky was

eloudless on these three days. In caleulating the anisotropy of mole-

cules by <he Zabanna method the Rayleigh formula (2) is replaced by the
expression:

. -
§) = (1 -a) sin“d , (4)
1+ cos?d + a sin$

wnere a1 -- a deprolarization factor., For air a = 0.0415, or according to
.45 by de Bokuler /Rusdian transliteration/, a = 0.0310.

indicuted above, observations of 6 August give values of P (3.),

ner well satisfy expression (3), where k = 0.685 and Po($ ) were

by using formula (2). If instead of Pp{$ ) we substitute values
o PR-C@& ) from formula (4), then expression (%) will also be quite well
satisfied, This is confirmed by Table 1, in which values are given for
P (9), computed from expression (3) for three cases: 1) a =0, P(9-) =
0.635 Pp(® ); 2) 2 = 0.031, P(Q) = 0.729 P, (9 ); 3) a = 0.0415,
P(&) = 0.745 Py_o(3).

Table 1

9 a=0 0,031 0.0415
P(3 )

20 and 1&0 0.043 0.044 0.044

.0 and 140° 0.178 0.182 0.184

50 and 1309  0.284 0.289 0.291

60 and 120°  0.411  0.416  0.418

20 and 1C0° 0.645 0.646 0.646

00 0.685 0.685 0.685
-4..
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On o the basta of obaovrvationns of the brlghtness off the oky siong
Lhe elrele of altltude of the Bun with the polurodd in the three nbovo-
tndfented ronttlons, Lt wag posolble to determine the geubboved Tieht
eurrent M () ror dirrerent utgleo of seatteoring ﬁL_nnd divide 11 Into
Yoo s, to witt Into notural rayo M ! ggh ) und polurlzed ray

QY The ratlo between thege two septtored currents uluoo shangon
with o change In ntmospherie trunopurency. Flgure 4 shows the dependenao
of M () und ' (§) ror § & 90° on the contfleinnt of transpureney
Le otocan be seon thut with un Inerease {n ntmonphorie turbldlty
AL (2G°) inereages more vupldlyothun reo(on®y, Approxémntely we have:
when 10,79 4! (90°)< ML (90%); when p = 0.79 AL (90°) =yt (909);
whon pQOT9 4t (90 )y ! (90 ),

Such a ratlio can ﬁgggubly be explulned by the fact that asrosols
posdess less polarized light properties than do molecules, With a doe
creuse in the transpurency of the atmouphere, and therefore with on in-
crease in the amount of acrosols, the uscattered current in tho polarized
rays will dnercage more slowly than in the natural rays, As ls shown
in Flgure 4, 1t {5 pousible to assume ag u good approximation that

#’ —srd—pt LD ) change lincarly with o change ln the transpnrency |
1c_utmospriere, [("Gome Dntu on the Polarization of Atmounheric Lipht,"

by Ye, V. Pyackovskayu-Fesenkova, Doklady Akademil Nauk SS5R, Vel. 131, e
CPYRGHT Mo 2, 1969, pp. 297-299)

The Structure of Elesctron Inhomogeneities in the Sun's Outer Coronu

1. Investigations of the outer corons of the Sun by the mathod ot
radioscopy have been accomplished until recently by the use of radioin-
terferometers oriented in an approximately east-west direction. Such
observations have made it possible to measure the value of the effect
of scattering in only one direction, On the basis of these observations
we have derived data about the electron concentration of inhomogeneities
of the outer corona, and have also discovered a dependence between the
dimensions of the inhomogeneous outer corona and the phase of the ll-year
cycle of solar activity.

It should be noted, however, that for an investigation of the form
of a scattered source it is necessary to determine its dimensions in dif-
ferent directions, that is, utilize radiointerferometers with bagses hav-
ing different orientation., The desirabllity of such investigstions was
Pointed out by V., V., Vitkevich and B, N. Panovkin in Astronom, Zh., 36,
544 (1959), Observations of such a type (not completely successful due
10 interference) were made in 1954 at the Crimeen station of the Insti-
tute of Physics of the Academy of Sciences. In this case more reliable
results were obtained with an interferometer oriented in a north-south
direction,

However, from these observations relatively few data were derived
concerning the form of the scattered source, although the results led to
the conclusion that the effect of scettering was more noticeable <in a

-5 -
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dirottion perpondlonlor o the rudlus=vestor eonneeting the souree of
pad to omtanlon awd the Sun,  Henee the conclunion wao drawn that the
Inhomorennltles nea elonguted In an approximuteoly cadlul direction rrom
Lhe Dun,

In Losi8 wo mede the indieuted observatlons on two wave lenpthu
(N = 3.0 muand A= 5,8 .

2o At the Crimoun otatlon of the Inutitute of Phyulaes of the
Academy off Seleneeny obuoevatlons were mude on the 9.8 m wave length
when the gouren Taarud-A was coveored by the outer corona, Two rudio=
Intovreropotors wora used; one ot them, deoerdibed by the genlor author
carller (Aotronom, h,, 35, 1, 1999), wau orlented In un cust=weut
diveetion (obsorvationg were moade by M. A, Oveyunkin), and the othoer
Lntrrtorometer was ortented at an anpgle to the Lirot in such a way that
the direetton of the bage to the northesouth direetion war 14,5°, The
Long'th o she buoe wng 863 meters, The antennas wore connocted by a
Wlph=rrequencey cablo,  Heud ampllflers were inotolled undex cach of the
mntennns four the compoensation of damplng caused by the cable, The ro-
celving apparatus overated by the modulation method, The width of the
recetver bund wae DU = 0,5 me, the senoltivity was 8 T~2°K,, the time
concbtunt, about 12 teconds, An clectronlc potentiometer was used as a
recording Inotrument, The speed of movement of the diagram paper was
3G cm-hour'l. The power feed of the recelving apparatus for anode and
f1lament wou utabillsed, Cheekinig of the correctness and stabllity of
the coel'tledent of amplit'ication of the apparatus was accomplished daily
by means of reception of radio emiusion of a source in the conotellation
Virgo and also by means of nolse generators,

Systemutlc observations were made during nearly all of June 1998,
In the period of observations the Sun was in a state of calm and did not
hinder reception of radio emlésion from the source in the constellation
Tauruz,  The only interference was from static, which hampered observa-
tiony, reooulting in fewer data for the second phase of eclipse. The
cueve off intensity of radio emission for the source in the constellation
Tauwrug, covered by the Sun's corona, is given in Figure 1 (for the first
and second radiointerferometer)., As can be seen [rom the sketch (see
curve 1), a deerease in intensity was already noted on the cecond inter-
ferometer on 8 June; later the intensity increases and beginning on 24
June the intensity becomes stuble, However, observations made this
year on the cast-wect base (curve 2, Figure 1), as well as observations
made in past years on the horizontal bases, show that a decrease in
intensity of the source is usually observed beginning on 1l or 12 June
(in 1957 == from 10 June)) Thus, observations from a slanting base
gave a completely reliable result, to wit: +the erfect of ucattering of
radio waves is observed considerably earlier than on an east-west base.
If we project the direction of the base on the celestial sphere (Figure
2), it 1is then easy to demonstrate that in the first phase of the eclipse
we observe on the second base a scattering in o direction close to a
perpendicular relative to the straight line connecting the souvrce and

-6 -
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the un,  (fn the soecond phuse of the cellpse the ungleo of seattering
nloo prove to be greater for the second bave, Theue data, howevor, in
view o the presenee of gtatle,”still noed to be refined and cheoked in
detull,)  Henee 16 follows that the off'ect of seattering 1o more clearly
expregued In oo dlreetion ¢lose to the perpendleular (Figure Za), thon

In u dlreetion ¢loge to the horlzontal (Figure 2b), that Lo, inhomogencl-
tiog of the outor corona huve approximately a radisl structuro,

3, At the Scrpukhovo radlophysleul statlon of the Institute of
Physles off the Acadeomy off Scibneco tho same upparalug was used for obger-
vations on u wave length of N = 3.5 m (ws In 1957). Obsorvations were
made in the morning und evening using the interference method with a

. bage of 320 m (that 1s, 95X ). This mothod of observations is given In
un artlcle by Vitkevieh and Panovkin, Astronom, Zh., 36, 544 (1959).
On this occaslon we svcceeded in getting more reliable results on the

. 3.5 m wave length than in the previous year, Unfortunately heavy static
did not permlit us to conduct satisfactory evening observetions,

The derived data made 1t possible to draw a curve of the change
of relutive depth of modulation according to morning observations (see
Flgure 3)., Evening observations gave a total of several points whose
position, however, differs {rom the curve of variation of morning obser-
vationy,

From Fipure 3 it follows that:

a) the begilnning of noticeable changes in relative depth of modu-
lation 15 already noted on 8 June;

b) there occurs some asymmetry of the curve relativ +to the maxi-
mum of covering (it is very cleasrly observed);

¢) in the first phase of eclipse the morning observations give a
relatively greater depth of modulation than do rvening observations,
This result 1s Interesting to compare with the positlion of the projec-
tion of the base of the interferometer on the celestial sphere at the
time of observations, as was done in Figure 4.

The measurements made on wave lengths 3.5 m and 5.8 m unquestion-
ably confirm that the scattering is amnilsotropic., Electron inhomogenei-
ties in which scettering occurs have an elongated form and are oriented
predominantly in a radial direction in relation to the Sun,

At the present time the derived data are being processed in
greater detail, ("Structure of Electron Inhomogeneities in the Outer
Corona of the Sun," by V, V., Vitkevich, B. N, Panovkin, and A, G,
Sukhovey, Izvestiya Vysshikh Uchebnyki Zavedenily -- Radiofizika, Vol 2, /
No,'6, 1959, pp. 1005-1007) &

Détermination of the Density of the Neutral Componert in the Ionosphere

- ranslation of a Soviet Article
CEYREHT

' Our ideas about the basic physical characteristics of the upper
atmosphere have recently undergone considerable changes, Data on the
distribution of the density of the neutral component give evidence of
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CPYRGHT PP

the presenco of a denelty thuat io approximately 10 times greator than
wao aooumed only two yours ago, For the most part theoe results are
the product of data received from the artificial carth satellitec,

However, the determination of the density of both the Llonized
and neutral components requires oxperimental checking by other inde-
pendent mothods, It is desirable that in such a method a single ex-
periment will enable us to get the basle characteristics of the upper
ntmoophere, that is, ite density and temperature, Such an experiment
has been proposed by I. S. Shklovskiy, The idea on which the experi-
ment 1o based is extraordinarily simple, At the required elevations
sodium vapors arc ejected from a high rocket either at dewn or dusk,
(Such a method was used earlier in the United States for determination
of wind velocity and other atmospheric parameters at altltudes on an
order of 100 km. In these experiments no attempt was made to determine
the density of the atmosphere,) This cloud, illuminated by the Sun,
wag 11t up as a result of resonance fluorcscence. It could therefore
be observed from the Eerth's surface, In our experiment the vapor
ejection occurred at an altitude of 430 km above the Earth's surface,
The height of the Farth's shadow at the time of the experlment was
300 km. Observations lasted for 15 minutes and during this time we
made 50 photographs of the eloud., During this time the cloud assumed
dimensions of several hundred kilometers. Since cach sodium atom ex-
periences a great number of collisions with atmospheric atoms, diffu-
sion begins in the cloud a short interval of time after the ejection
of the sodium vapors (it can be demonstrated that this time amounts
to 100 seconds).

We should bear in mind, however, that the diffusion of sodium
in the atmosphere occur¢ in a nonhomogeneous medium in the presence of
the force of gravity. In this case the diffusion equation is written
in the form:

%—% = div(D grad u) + div(V,u)-C, (1)

where u -- the concentration of atoms of sodium, D -- the coefficlent
of diffusion, V, -- the velocity of drift of godium atoms in the field
of gravity, C == the differences between the number of atoms of sodium
jonized by the ultraviolet radiation of the Sun, and the number of newly
aprearing atoms. In our case C may be assumed equal to zero, since the
lifetime of the sodium atoms in the field of the Sun's radiation is
several hours,

We solved equation (1) with two different initial conditions:
1) diffusion begins from the moment t = O, when the distribution of
particles has the form:

u= Q3 Bl
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where Q =< the total number of sodium atoms in the c¢loud; 2) the diffu-
slon beglng from the moment t = 45, when the sodlum atomn cvenly (111 a
sphere with the radiuy Ry,

We firot uimpltly the cquatlion, asosuming therein that v, = 0,
D = conut, Then the volution in the first case has an extremoly oimple

form: . q O-Rz/ADt . (2)
s\ (D)2

By comparing expression (2) with the experimentally derived de-
pendence of u on R, we can get the value of the coefficient of diffusion
D. The latter, in its turn, is related to atmospheric density n:

My + M
p=dx 1 Bk'r(l* 2), (3)

32 nQq\/ ™ MM,

where Qd_ -- the effective cross section of diffusion, T -- the tempera-
ture of ntmoapheric atoma, My, My -- the mass of atoms of the atmosphere
and uOdium.

Subgtituting in (3) the numerical values for a height of 430 km
and assuming that the atmosphere at this height consists of atomic oxygen
(everything now points to this), we find for the concentra ion of atmos-
pheric atoms, as a first approximation, the value 0.8 - 10%cm”

Tfen we improve this result, rejecting the point initial condi-
tions, 1In this case the solution for our centrally symmetrical problem
will be

_ 2 -t2
(here f/(z) = =£—\ e"V'dt -- the Integral of probability)

2Dt } V4Dt

By comparing the experimentally found concentration in the center
of the cloud with expressign (é), we find that the best agreement is
achieved when n = 1.8  10%nmn A detailed description of the method
for finding the concentration of sodium atoms is contained in an arti-
cle by Shklovskly and Kurt in Iskusstvennyye sputniki Zemli (Artificial
Earth Satellites), 3, 66, 1959,

Now let's evaluate the influence of the force of gravity and the
density gradient of the atmosphere. For the sake of simplicity we limit
ourselves to a one-dimensional case with point initial conditions. Equa-
tion (1) will have the solution:

2
u(0,t) = u(0.0) #(Rc’ %o e-Ro/wt . (4)
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****

w(s,t) = __N%___Dae-(z + Va1)2/4Dgt (5)

for a oase of a homogeneous atmosphere in the presence of the force of
gravity, that is, when D = D, = congt, and V, = const, # 0. In (5)

vV, = Ag/vt, A ~= the mean gength of the free flight of a partiole,

g == acoeleraticn of the force of gravity, vy == thermal velocity. For
a cage of a nonhomogeneous atmosphere with a constant temperature and
withox&; taking the force of gravity into account, that is, when D =

= Do v%, V, = 0, the solutlon of (1) bea the form:

-2z

muz -2._
ug—g-g—exp—a"r"+l+e I 2e , (6)

D, o2t 2 Dyt Dy %4

where Ot -- g valus inverse to the height of a homogeneous atmosnhere,
D, =~ the coaffioient of diffusion for the height at which the sodium
vapors are ejested, I, — the Bessel function of the imaginary argument.
' In the first case we }1iave the even downward moyement of a_cloud with the
veloolty V,, our experiment equal to 3 - 10 om -+ sec™. The form of
the oloud a¥ this time remains the same us in the absence of the force
of gravity.

In the second case the cloud is deformed, while the region of
maximim concentration moves downward with ever decreasing velocity. The
position of the point of maximum concentration 18 found from the equa-
tion:

:g_‘.'é P ez
N NE <=1 |28 (7)
D, Ot#t, O \Do® %t

where I. and I -- the Beasel functions of the imaginary argument.
i‘igm'e ? shows the dependence of the value of cloud subsidence
on time in dimensionless coordinates.

The action of the force of gravity and the influence of the
denslty gradient of the atmosphere leads to a shifting.of the effective
center of the sodium clcud by less than 50 km in 1,000 seconds; this
can be completely ignored, especially if observations last for -about
500 seconds,

The above-deseribed method is used for a limited range of helghts,
Its lower boundary is determined by the time of observation because the
Sun at the time o observations is situated too close to the horizon.
The upper boundary is determined by the fact that the cloud is scattered
more repidly than diffusion can begin. This method is applicable , evi-
dently, to a range of heights from 250 to 600 km, that is, it embraces
almost the entire region of the ionosphere. Figure 2 gives the data
for determination of atmospheric density above 200 km.

10 -
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Finally, we note that the sedium eloud method enables us to also
dntermine the temperature of the atmosphere using the Doppler widih of

emlouion linen, Sueh observations will be made {n the near future.

("Determining the Density of the Neutrul Companent of the fonoaphere,"
by V. G. Kurt, fzveotlya Vysshikh Uchebnykh Zavedeniy =- Radiofizika,
Vol. 2, No,16, 1959, pp, 1007=1009)

- 11 -
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P tion;
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(S = Sun, Tjand Tp =
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Taurus~A up to and
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base; ss' s daily
movement of the Sun;
p,p' F SM'B &818.
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a9 . "
June 1958 . »omorning observations,
4 » 4 evening observa-
tions.

- 12 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201180001-2




CPYRGHT
Sanitized - Approved For Release : CIA-RDP82-00141R000201180001-2

) A pigure I, Projoction of the radio-
a /:M (a) {ntorferometer base on
1 (]

! e the colestial sphere
' (A~ 3.5 M), 8ymbols
' g gre oame as in figure 2.
e 2 (b)
LT At A

Figure 1. Displocement of the

0 region of maximum cone
centration in dimension-
less coordinates X az,

as 8 Doﬂato
g
f ? ] o
-
1"
;7 Figure @« Distribution of the
” o density of the neutral
particles according to
" altitude h in the
ionosphere.
-N
10
w0’
Mrm)

00 400 &% 8%

- 13 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201180001-2




Mo radP i;iﬁgg;(‘ﬁpﬁrq}ﬁ&mr( Relgase . JQ‘LAaﬁPPsZ-OM 41R000201180001-2

The followlng 1o n brief note In the Maroh 1960 lonue of Pravda:

On 13 Mgt 1999 nt 0540 hours, that fo, approximately 20 minutes
betore sunrice, 1 observed the flight of & meteor in the rays of tho rloe
L Sun,
I dotermined the positlon of fhe sonotellntion Cassiopein while ICPYRGHT
Fuging the Sun nt n,moment when all fhe otars of the heavens hud grown
dim {n the raye of the rlulng Sun, mateor nppeatred from the sonstol=
Intion Cnaslopein; (L flew In the diffeorvton of the otap Botolgouse, that
lo, Crom wout Lo ouot, The nngle offlinelination of the trajectory to
the horlaon wna nbout, 70°, The rligflt wao oboerved for 3-/4 sesonds,
IV omitted an evon and extremely brifiht oilvery-white, rapldly twinkling CPYRGH"
Lipht with 6 gtellar magnld : ("A Moteoor In the Sun's Ruyu,'" by
5. 1. Torshenko, Prirodn, No, 3, Mareh 1960, pp. 110-111)

Deserliption of Nogtllusent Cloud: Obnorved in Vitebok Oblagt

The following io the rull text of a brief articlo appearing in the
mout recently reselved lusue of Prirodn, fThe author is 8. N, Sredinukiy
of' the Minsk Diviulon of the All-Unlon Astropeodetic Socloty:

UR-the night ol I7-16 July 1959 very bright nostilucent clouds
were observed at Zuslonovo (Leopel! r on, Vitebsk oblast, Belorussian SSR),
At 0130 hours Moscow Legnl Time I entered my gardon and noted an unusually
bright glow in the northern part of the heavens. The brightness of this
light was so great that objects cast shadows,

The clusters of noctilucent c¢louds did not come into contact with
the horizon; the clouds on the horizon, by contrust, formed a lustreless
band of a reddish-brown color, Above the clouds the sky was greenish,
not the usual blue., Below this the color underwent a transition to a
slightly golden hue.

The elouds moved in the direction of the zenith. At 0200 hours
they occupled a streteh from:X of the Great Bear (on the weat) to a per-
pendicular drawn to & of Perseus (on the east). Above the eloud did not
extend directly to the north, but somewhat to the cast. The height of
the clouds attained approximately half that of Capella ( Auriga). In
accordance With the adopted classification these clouds belonged to type
II b (bands). 1In general the cloud accumulation had the form of a flat
arc or semicircle,

At 0310 hours the glow began to burst into flames but the elouds
began to grow pale; nevertheless they remained rather bright and rose
still higher until the height of their upper margins attained the height
of Capella, The space they occupied extended out to either side -~ on
the west to a perpendicular dropped from I'or the Great Bear, and on the
east to a perpendicular from _ of Andromeda. At this time the clouds
at the tup took on a clearly expressed bluish-silvery hue, while at the
bottom the color was golden. The cloud forms changed: in addition to
the bands oriented upwards and to the sides there now appeared crests
(IIIb) and curls (IVDb).

1 - CPYRGHT
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AL 0309 huurL the glouda dionppeared on the background of the
nightpglow,  During bhe entirve porlod of visibility of the noostilucernt
slowds tha oky remafned alear, Only at the eastarn odge off the aoounus
lation of nnutlluuurt ¢loudo wore there gome omall individual ¢louds
almilae to high cumfiluo:  on the buokground of noetilusent elouds thoy
toomed nlmonst black]  Au wug the cvaso on the day preseding tha appoovs
anso of the noctilugent clouds, the weather wao e¢loar on the dny follow-
fge,

IV to intarefting to note that on the ave of tho uppearanse of
the noetilusent nloldn n large group of gpots passed ucrogs the contrul
maridian of the Sunland thore wae radio interferense on 15 July. This
agaln mugponte the poosibility oi a relationship botween noctilucar*
clovds und phenomen :
| 1ished for auroras,| ("Bright Noctilunont Clouds," by S, N, Sradinakiy,
“Priroda, No 3, March 1960, p 110)

How Inalpht Into the Physiea of Variable Stars

The following unsipned article is taken [from the Soviet scientific
Journul Prireda:

It 18 not without reason that variable starg are called the light-
housus of the Universe: because of them we are able to calculate the
lmmence distances to the extragalactic nebulae and comprehend the size
nnd conle of the cosmos that io investigated by astronomical gelerce.
The study of variable stars hag become exceptionally timely in our pras-
ant day when the probloms of astronautice have become a matter fer sci-
ence and technology, not a subject for fantasy.

A variable star can change in brightness two or three times in a
period of several score hours. It can repost this process with a peri-
odicity and prccision that in many cases exceeds the accuracy of the
best clocks made bty man. What is the cause of such stellar dehavicur?
This problem has been treated in a report by Professor D, A. Frank-
Kamerctskly delivered at a seminar session held in the Institute of
Prysical Protlems of the Academy of Sciences of the USSR.

A variable star with a strictly recurring peried was observed
for the first time in December 1784, 175 years ago, hy an eighteen ycor
0ld deaf and dumb youth named John Goodricke. In the four years before
his promature death (he died at age 22), he succeeded in discovering
ard studying the variable stars 8 of thc constellation Cepheus and
of the conutellation Aquila, thereby laying the foundetion of this new
brarch of astronomy. Later many other stars of this same type were dis-
covercd and were all called Cepheids after the name of the first such
star that had been observed. Since then we have succeeded in answering
mar:;y complex problems of astronomy and astrophysics, but the riddls of
the Cepheids has still not becen completely solved,

Let's briefly mention how the Cepheids are used for calculation
of distances in npace. It appears that the period o change of bright-
ness of a star of the type § Cepheus is associated with absolute stellar

CPYRGHT
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magnitude,  The poriod of the Cophelds ¢an be determined with a high do-
groe of neourney L obuerved for several years and the entire length of
obsorvation 1 then  divided by the number of periodu. Uy knowing the
ratio between "perlod == brightneoss," we can determine thelr absolute
bripghtnesas by compuring 1t with the obuerved luminoulty, we can doter-
mine the digtnnee Lo u gtar beenuse the appurent luminosity of n gtar
decrenang Invorsely proportionul to the vquure of lto distunce from the
obitapryer,

In addition to the 7epholds there ure long=period varlable oturs
and gtars that experlence flareups, but nelther type poosess exact peri=-
oty they make 1t Impossible for us to reliubly establish a relationship
between period and brightnesu,

The history of effortu to give u theoretical explanation of the
nature of the Cephelds is extromely intoresting, but the only theory
that may be regarded ag satisfactory v one which wan oxpounded at the
end of the 19th century. This theory rogards the Cephelds no pulsating
gaseouy spheres, During the adlabatic expunsion of ouch u gaseous star
the tempernture should drop und the luninosity should therefore decrease;
this 1o boenuse brightness depends more on temperature than on area
(ndlabatic procesves ure those in which there is nelther heat loss or
gain). Thut the Cephelds actually pulsate has been confirmed by the
Ruscian astronomer A. A. Belopol'skiy by study of the Doppler effect in
the Cephelds. DBut it appears that the change in luminosity with +ime
does not correspond to the adiabatic law. The maximum luminosity does
not appear when the gasecous sphere of the stur occuples the least volume,
but at the time of the maximum velocity of expansion of the star, that
ig, it corresponds to the maximum displacement of spectral lines in the
violet direction. The maximum red displacement corresponds to the mini-
mum luminosity. As is well known, the violet displacement corresponds
to the appronch of a luminous body, snd red -- to its recesoion, with
the value for displacement proportional to velocity. This is called the
Dopvler effect.

The absence of smearing in the displaced spectral lines indicates
a regularity in movement and shows that it takes place rather strictly
aleng the radius, that is, that the star, in expanding and contracting,
maintains the form of a sphere. In new and ultranew stars, whosc lumi-
nosity incrcases as a result of an explosion, a violet displacement is
also observed, but the spectral lines arc smeared because the movement
of gaseous masses in these cases occurs in an irregular fashion. In
the presently prevailing theory the process of contraction and expansicn
of a stellar sphere is considered in the first approximatior to be adi-
abatic; the reason for this is that the time of equalization of tempera-
ture throughout the entire star may be regarded as much greater than the
time of one variation, while the radiation is small in comparison with
the full energy. Then, by using ordinary Newtonian equationg, it is
possible to use the values for the mass and radius of a star to compute
the frequency of pulsation, that is, the pericd of the Cepheid. Thus,

CPYRGHT
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tio e chanfom off Clactuabiche In whieh Corees of gravitation and cas
prossure partlelpate, and thelr frequeney, bocomeds understandable, Byt
Porothe timo bolng 16 1o o1 unolear under the {nfluence of what forood
the julantions enn develop peenuse thls 1o imjossible inoa streletly
ndinbatie process,

Therotore to explaing theze varintions 1t io necessary to look lnto
nonnd inbatie progesacs,  The varlations may be due to thermonuclear pro=-
aedins in the Interlor of the otar, but also (however unlikely it may
gegtn at Clrat glance), to hput emlosion on the periphery under certain
nonlitions,

I the relative valup of change in density was everywhere idoenti-
. eal within a star, then alllstars should pulsate due to the depondence
o veloeity of nuclear reacfions on temperature, But in actuality only
one ttur In nmillion 45 u Pepheid. The reason for this 1s that the
density of a atar inereases|sharply towurd the center and with sush a
change in denslty the umplifude of the standing waves should likewlse
decrease churply, In the cpntral zone, where nuclear reactions occcur,
varlations are pructically pbsent and their excitement should not be
assouciated with the gourcesjof stellar energy. We arrive at this con-
clusion it we regard the pufsations of the Cephelds as standing sound
waves with antinodes on thelfree surface of the star,

The author and severpl other researchers feel that thesc diffi-
culties can be golved If thp pulsation of the Cepheids is explained not
ty stonding waves, but by tfavelling waves insteud, and if we assume
that at coch cycle there ocgurs the expulsion of some quantity of stellar
matter. Such un nssumption] not excluding the excitation of:ipuplsations
by thermonuclear reactions In the interior of stars, sharply limits the

class of stars capable of pgssessing » properties of pheids, gs cein-
cides with cbgerved fa ("The Physics of Variable Stars," Prircda, CPYRGH

No 3, March 1960, pp. 106-107)

Soviet Astronomer Comments on Current Solar Activity

V. Lutskiy, a lecturer at the Moscow Planetarium, is the author
of the following feature article appearing in the leading Moscow daily
[evestiya:

For the last few days our great luminary the Sun has been ress-
less.  The astronomical observatories of the Soviet Union ard other
countries have recorded a sharp increase in the brightness of several
areas cn the Sun, so-called chromospheric flares.

Recently, on 25 March, a very large group of spots appeared from
venind the edge of the Sun's disk. These spots were the result of the
turbulent activity of extraordinarily hot solar gases. The nature of
cuch spots is still not entirely understood. However, by means of spuc-
’ tral analyslis, movie films, and other methods of scientific research we
have successfully established that such a spot is a sort of "vortical
tube" in which therc is a continual movement of ma.lter at a rate of

CPYRGHT
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On 29 March at 0940 hours Moscow time un
ospherie tlare == a powertul outburgt -- wao obuoerved on

o vicinity of this group of spots., An intense magnotin

‘i¢ storm began in the Earth's atmosphere on 31 March at
bocow time. Lute on the evening of 31 March an Intenge

oy was observad in the middle latltudes, Radio communica-
arupted for veveral hours on 1 April in the shert wuve Lres
e hiph, middle and low latitudes., For oxample, communjocu=
wupted between Europe and Americu and also between soveral
OYe .

activity has become less Intence during the last few days.
s still possidble to observe brief disruptlons of radic com-
L rosylt of these vowerful phenomena which are occurring

munications
an the Gun | ("Fowerful Outturst on the Sun," by V. Lutskly, lzveshiyu,

7 April 1900, p 4)

"On the Theory of the Formation of Ionospheric Inhomogeneitiea in the

Falnrer”
The study

{nhoirogeneities presently cceupfes a
leading vlace in radio research of the ionesphere. Together with numer-
ous experimental investigations a series of mechanisms has been proposged
to exylein the formation of irregulerities in the electren concsntra-
tion of the lonosphere. A listing and a eritical discussion of these
mechanisms can be found in articles by Booker in the Journel of Gecphysi~
cal Research, 61, 673, 1956, by Dagg in the Journal of Atmospheric and
Terrestrial Physies, 10, 194, 1957, and by Gershman and Ginaburg in
this journal, 2, 8, 1959. An analysis of these works shows that the
theoretical interpretation of the developmenti of inhomogeneities in the
F-layer is extremely difficult.

In this article we only discusas one of the mechanisms involved
in the rormation of inhomogencities. This mechanism was proposed by
Martyn (Conference on Physics of the lonosphere, Cambridee, 163, 1955);
later its possibilities were analyzed in greatler detail by Dagg (Journz2l
of Atmostheric end Terrestrial Physics, 11, 139, 1957). Acccrding to
the Martyn-Dagg mechanism, the developmeat of inhomogeneities in th:
F-layer is associated with the transfer into this layer of tha dynamo-
region of the electrical tields (the dynamo-region is situated at a
heicht of 130 kr). The regular components of these fields lead t0 a
drift of charged varticles in the F-layer, with which is alzo idieatif:ied
the experimentally observed ionospheric "wind." The variahle component
of the transferred electrical field should lead to the manifestation of
innospheric inhomogeneities.

of {ionospheric
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The mentioned worke by Martyn and Dagg esnentinlly sontuin only
the formulation o' the propoved hypothesis and completely lack quantie
tative evaluntlony, Computations, au i elear from whut follows, onable
u to moro completely investigate the poosibility of the mechuniom in
question,  Below we glve the computation of the effeet of infiltration
of' the clectricul rleld from the E-layoer into the Fulayor und discusu
the derived formulus, We show that the Martyn-Dugy mechunism in ltooelf
Io Inndequate for an oxplanation of experimental data,

1. During an examination of tho infiltration of the [iold from
the E-layer into the F-layer we come to the problem of the skin cffoct
in plauma, At thio time the caleulation of the anisotropy of conduc-
tivity aussociated with the Earth's magnetic field H, and change in con-
ductivity with heipght prove to be quite important.

It is possible to begin directly from the misrosempic equation
for the electrical ficld E:

2
2 1 O°FE _ 4%
E - = a dJ/ A1, (1)
v 02 342 0

where § -- the complete microscopic current. This equation was written
for a case when div E = 4x e(Ny - No)== 0 (-e -- the charge of the elec-
tron, Ng and Ny -- the concentration of electrons and ions). The latter
condition is fulfilled for quasineutral plasma, when No =% Ny. It should
be realized for not very rapid quasistetionary movements in the icnosphere.
It is precisely with this type of movem.nts that we will deal.

The current J 1s associated with the electrical field E by the
generalized Ohm law. For quasistatic processes it can be written in the

form:
J= ¢ (E)n+q[[me]n] + g [ney , (2)

where h -- the only vector in the direction of the field Hy-. In additionm,
in virkue of the presence in the general case of movement of the medium
in (2) we do not have the field E, but the vector E', determined by the
ratio:

E'=E+E‘=E+%.IVHOJ, (3)

where the field Eg = L [vHo]is called the dynamo-field (v -- velocity |
of the medium). In (2) @., 0,, and §, -- are respectively the lorgi-
tudinal and transverse conguctivity and Hall conductivity:

2
e, Ve + Vi

6. = ; G = eN|=
°  my 1 m(w 3v3) M F+ VD)
(4)
G = &\ “H - SZH
2 (@E)  MLEVS)
ML y+Ve H i
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Here ¥, == the aff'oebive numbor of volllivtons of electrons with other
purticlon, V,1 == bhe number of colliofony for lone, W, wnd =« Lhe
pyrolrequency ’for elaebrons wd fong, mound M - musen off olectrons
and lont, NzN LNy,

We select, {)mmln{; in mind o fixod point on the globe, the follow-
fng system off Descartes coordinates. The uxio x we direct at the gro-
mopnotic cquutor, the axlo y =« cantword, the axle s, vordlenlly upwerd,
In chewse ooordinates the Burth'o mognetlo rlold 1o dly = lgh = - Hecongl -
- Houinxk , whern Y == magnetic deolination, Writing equation (1) in
coordinnte form and taking ecquation (2) tnto wncoount, wa geot:

. 1 oK 4 , .
2 X [~ < 2
@By - — L ( G, wouty + 6, oin“y )EL + O, ainy B} +
R v at‘L o wouTy Oy uln™y)Eg + Oy viny Ky

¢ (64 - Gp)oiny cony Eé} ; (5)

25
e L2 4T g
p] )

7 a2 o ot {51‘% " Spoinyx Bt G °°9XE>':}5 (6)

. 2
2 1l 97Ly 4T 2 { .
9E, - = L = - (6. - 6)cosysainy E! - G cosy E' +

47 2 522 2 at o = Splees sInY By - 0008 By

(l'-«'\,
+ (6 12 +6c52 )E/!
\ Qg BLR Y 198 X/%g

We take into asccount conditions which oczur in the ioncsphere at
helphts exceeding 130 lr, Under the condition ~l]{> R 1 the conductivity
is 64 >> 6,, S0 that one may approximately consider tluat 6‘2’-‘-‘-0. The
change of the conductivities &, and 6; with height is determined
(through the number of collisions), above all by a change in ~he concen-
tration of neutral particles and not by u change with helght of the elec-
tron concentration N. At heights greater than 130 km it way b assumsd
approximately that

z/% -2/2 .
6,= 60 °3  O1= O  ° , \&)
where 2 -=- the scale of a homogeneous atmosphere.,
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Atter dioregarding the termos with €, and roplucing the leld B!
with the fleld Ex, we get a oyutem of equut%ono analogous to (5)=(7).

(x In replacing the flold E' by B we ignore the dynamo-field Bp. It

Ls bolloved that the dynamo=field fu large only in the E-luyer, in the
reglon of ereratlon of the migrant rlelds,) However, cven after theue
terms have been dloregarded the solutlion of the interrclated equaotiono
tor the component of the field Ey und E, 1o extremoly unwieldy (the
cquution for ‘the component Ey when 65 = O 1o oplit off'). Therefore we
limit ournelves to two individual cases, to wit, we examine inf'iltration
nt high latitudes (y == 90°, cosx &1) and in equatorial regilons

(Xc.\.-‘ 0, sinyw&1), In these cases we have, respectively:

—— )

VU T ¢t 3t c? 3t? 2 ot

&%E, . 4moy sy ; S, - 1 9%, 4mo, 3E, (9)

2
oL (AR OB o1 O, dmay OB, o
Vi T2 2 2 A 2 2 ‘
c ot ] ot | (& ot ¢ ot

From (9)-(10) it follows that in these particular cases (for the component
of the field E, in a general case) it 18 necessary to solve two different

types of equations:

2
2 4’7?:600 2/z aE” 1 ) E,/
9°E, = e2/%0 N ; (11)
I o2 3t c? gt
L7 O JE 1l 9<E
VQE_L = 10 Z/ZO__'L + = ---—---‘; . (12)
c ot c at
We will seek a solution in the form
E~ E(z)el(®t - kx) (13)

where k in the general case can also be complex. It is evident that by
assuming independence of the conductivities from the horizontal components
we would come to the same results for perturbations associated with changes
in other directions. Therefore the problem of the field in the form of
(13) does not limit the community of examination. By substituting (13)

in (11) - (12), we get

- 21 -
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2 2 2/

unz,‘ +(@?_k2_1!:.z_h.>.§nno/"°> Ey =0; (14)
dv e” ¢

2 2 oy
dE$+(03_§_k2_1f'_'2;_“2£L_9_05/‘50> E_[ = Q, (15)
iz c e

The solution of these equations can be found by using the substltution
x = oxp(z/s,) for (14) and x = exp(-z/z,) for (15). As a oum we get:

E (Z) = A ”(l) -2_2_9- 01'31/4 + Z/?.Zo + B H(Z) _zio_eiBI//' + 2/220 ;(x))
I I Ao /B, z
] 00

E.L(Z) - A.J}I(l) ( ;?_9, 6137/4 - 5/220) + BIHS.Z)(E'Z'S 3137/4 - Z/ZZO , (17)

y
Jdo 110
where H(l’z) -- Hankel functions of the first and second type of the ~th
order,
v = 22, \/k° - X3 ; kg =W/e

7‘00 c/\/l,’ftw%o ; )10 =c/V e

The values of Ago and A Jo respectively determine the thickness of the
skin layer during the penetration of the electrical field, parallel to
the magnetic field H, or perpendicular to it,

For determinafion of the integration constants in (16) and (17)
it is above all necessary to consider that in an absorbing medium when
the coordinates tend z —y oo the fields should disappear. Hence we find
that By =0, Ay = By , and, consequently, the solutions interesting us
(16)-(17) can be written in the form:

2 P
Ey (z) = Ay | i.z_O. 1374 + 2/22,
00 )

H

E, (2)

g, [ 20 43%/4 - /22
. 40 J
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Moroover, wo nopsume that the generation of the fleld arluses In tho
E=layer, That generation io not sceompunied by any dloruptions or very
rapld changes in the propertien of the medium, Then Ay and Ay are de-
termined on the condition thut E;(0) = E;o and E, (0) = B, o when u = 0,
Ay u rosult we have:

By (2) = B ol (220 o13%/4 + '&/220)/n(1 (220 L3744, (18)
A

E)(2) = E 4y (220 o13%/4 - 2/22) / (2% i37"/4) . (19)

2. We use the ratios (18) and (19) for determination of the effec-
tiveness of infiltration of the components E, and E; of the electrical
field, directed along the constant magnetic field Hy or perpendicular to
it.

From the sense of the examined solutions it follows that )\ and

Ao are determined by the values of the conductivities 0,5 and "".lo in
the fleld of development of the field (in the dynamo-region? In accord-

ance with data cited in Martyn's article (Philosophical Tre.nsactione
A236 at a height of 130 km A%, = 2:10°4@~

195
i g For the helght of a homogeneous atmosphere Zo we use
15 am, We will be interested in processes vhose r:riod of change
lies in the range of tens of seconds to sevezal hoE.rs that is, pro-
cesses with a cyclic frequency of w~1 < 107% gec™ ™.

It is easy to establish that the argument of the Bessel function,
both in the numerator and in the denominator of the ratio (19) is small
in the modulus in virktue of the condition A;o» z,, and also exp(- -2/22,) & 1.
The latter condition is assumed because ve are mtere ted in the penetra-
tion of the fields for a considerable distance (into the maximum field of
the F-layer). Then, using asymptotic approximations of eylindricel func-

tions, from (19) we get:
-V - K3z g ko (20)

E)(z)=< E e-"z/220 = E, e

LO o o)

The latter equation is valid, since the value k, is, at the indi-
cated frequencies of ¢ , extremely small in comparison with k. We recall
that the inverse length determines the character of the inhomogeneous
structure of the initial distribution of electirical fields in the hori-
zontal direction. Effective penetration is jpossible only at a distance
of 4z~1/k, At the same time k~ 1//, where { is the horizontal dimen-
sion of the inhomogeneity. Thus, the penetration of the small-scale
perturbations with dimensions on the order of Z~ 1 -- 10 km proves to
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be imposusible, At the same time the penetration of lerge-scale perturba-
tlong (f~= 100 km) from the E-layer Into the F-layer docu prove to hoe
pouslble, These flolds con lead to the development of drifts of a more
or less rogulur churacter in the F-layer,

Let'os turn to the determination of the effectiveness of penetro-
tion of the component E, . lere we asoume that zj? %oy and alao con-
alder that RAge> %g. By using the asymptotic concept for the Hankel
function, f'rom (18) we have:

E, (z)= E” oBXD [- z/z.zo - (1 + i)zo V 2 7\; exp(z/2zo)/ . (21)

From thig ratio it follows that the penetration of the field from the
E-layer into the F-layer when 2 )» 2, Proves to be practically impossibls,
In this connectlon we note that the decrease of the field during inflltra-
tlon, be it a decrcase of several times, leads to substantial difficulties
during experimental comparison., The fact is that with e decrease in the
field there could also bLe expected a decrease in the velocity of drift

in the F-layer., In experiments we observe the reverse phenomenon instead:
the velocity of movement in the F-layer is greater than the velocity of
movement in the E-layer.

Thus, we come to the conclusion that only large-scale inhomogenel-
ties of the electrical field are subject to migration, Processes of rela-
tively low frequency are large-scale. The periods of change of value
associated with these processes in any case are not less than seversl
minutes. In addition tho only components of the field E that migrate are
those oriented perpendicular to the field H,. Returning to the problem
of the nature of the development of inhomogeneities in the F-layer we
arrive at, the necessity of explaining the small-scale part of these in-
homogeneities ( f~—2 + 5 km) at the expense of processes directly in the
F-layer itself. One of these possible processes might be convectional
{nstability in the region f the F-layer. Recently one of the authors
(V. P. Dokuchayev) has showa that the development of the negative tempzra-
ture gradients necessary for convection may be associated with the acticn
of a current of neutral particles arriving on the Earth from inferplanc-
tary space, However, estimates of the intensity of the required currents
have led to values that are large in comparison with those accepted at
the present time. ("On the Theory of the Formation of Ionospheric In-
homogeneities in the F-layer," by B. N, Gershman and V. P. Dokuchayev,
Izvestiya Vysshikh Uchebnykh Zavedeniy -- Radiofizika, Vol 2, No 6, 1959) .
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111, METEOROLOGY

LY Datn Unad for Propionio of Mean Monthly Temporature Atomelles in the
Novthern fomlaphera

The tollowing L tho full text of a report by Yo, N. Pllnovae, Cor.
recponting Momber of the Acadeny of' Scioncen of the USSH:

Imo 1900 the author developed o mothod for long-range prognouic of
temperature anomalise on the bagls of the gsolution of a wystom of equas
tlons {n hydrodynamice and thermodynamicu., This method was heotud under
operattonul conditlons right up to the end of 1957 (gen, for oxample,

5. A. Mashkovich, ot al, Tr, Tsentral'n., Ingt. Progrosov, iseu: €0, 19:7)
During this tesating the Initlal data entering into the prognosis pertalrn.:d
to a limited territory; the method of representation of the initisl fields
of meteorological clements was rnot precise and prognoscs were compiled

and evaluated for only a part of the territory of the Northern Hamisgpher:.
The IGY Program enabled us to claborate the problem, For the first *ime.
it hag proven possible, utder operational conditions, to use rather com-
plote amerologlcal observations (from the point of view of a planctary
scale) . Thus, for oxample, u hydrodynamic prognosis of temperature aroma-
l1ies for the entire Northern Hemisphere has become posgsitle. Thie arti-
cle sets forth the theory and some of the results of 1ts use In the light
of the utilization of 1GY data,

l, It is assumed that tne motion of the atmosphere is slose *o
purely zonal rotation, The latter is characterized by en irdex of cir.i-
latic: OX {the engular velocity of movement of the air in relation te the
Earth) and a change in temperature between the pole and the equater (ss.
Ye. N, Blinova, Doklady Akademii Neuk SSSR, 39, No 7, 1943), and Ye. N.
Blirova, Teilug, 9, No 4, 1957)., Computations have been mada for ore
hemigphere of {the Earth; in this casz we assume the nonpensztration «f air
magses across the equator (the "washing out" of fieclds of mesteorologice’
clements at the cquator), Alr temperature T is represerted in “he form
T=T+ T+ T, Here T -- zonal temperature (derived dy averegirg
along a circle of latitude); T' -- the mean climatlc nonzor.al part (quasi-
staetiorary for the period of prognosis); T" -- the nonzonal nonstatiorawy
parv -- a tempsrature "anomaly." Our problem is to find I"., To dc this
we make use of the equation for heat influx,

We assume the Earth to te a spherc with the rudius ay, we deseritc
atmospheric movements in a sys*em of spherical coordinates © (the zomple-
ment of latitude), A {longitude of the point) and z (height ebovs sce
level), The conponsnts of wind velocity along the axes 6 ard A ave
designated respactively by vg and vy . The equation for hest iri'lux ic
. put into lirsar form ip relation to purely zeral circulation. This mians
that the convectionel terms of this equatieon

va AT vg oT
i e, emaetn  cemmm
a,sin @ oA an 00

Y

CPYRGHT
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wo o cedent in the fform
1]
v vg BT .
U, nln Q ¢ 8q o8 (2)

where vx == the velocity vy averaged along a clrele of latitude; vg -
the nonatatlonary nonwonul part of the meridional velocity. We assume
rurther

¥\ = Ouguin @, T = T * M oin®e (3)

(% and M =-- conotuntu). Then the equation for heat influx can be writ-
ten approximately in the form

gr. %»mﬂiﬂﬂ 1% e _d.(wg_) (4)

2
Hera‘t’=—l"-; t -~ tinme; A- —a— sin@-e— —_— a

sin © sin 6 30 do " o g’

k' and K" == coefficients of turbblent temperature conductivity respsc-
tively along the vertical and horizontal.

The ecquation (4) takes into account the penetration of heat an?
cold along the meridians, advection by the main east-west currents, tb
smoothing out of temperature anomalies by means of horizontal movemer:
and modification veptical

We use for vg in (4 the values of meridional velocity at ths
mewn level of the atmosphere whare we can introduce a flow furetion sc
thet

In this case

(</é " -. the nonstationary nonzonal part of 1/' ).
The function \P satisfies the equation for movement of *h: wo o=«

SNy 1 Ay oAy a/.w_' o¢ .
at+agsine(39 3A gﬂ * 2w 33X Q.

CPYRGHT
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Honeo, af'ter putting Lt in linear form in relaticn to flow (3),
wer el for qJ"

This equatlon iu soived independently from (4)., The solution for
" In the cuve of the conutunt ©¢ con be represented in the form of a
u(’l'l()u

o

|
g = E[Dg cos(mA + dg t) + D": sin(mA + O;"t)] PE(COB 8), (6)

n=1 mel

where

"‘=M-am (n - modd). ()

n n(n + 1)

From formula (6) it follows that Dﬂ and D':‘ are coaflficients of

expanaiion for the g ﬁherical functions of the initial field P"., To
determine Dm and D y we can use an equation connecting the values for
height H of the 1sobaric surface at 600 mb and the flow funotion:

2 2
1 2
2 wcose+——-‘-’5— A(y 2wsin9ﬂ-2—¢' _23_\55 A V9=8AH
a, 9o 26 29 L] (8)
8

By putting equation (8) in linear form we get:
/4

cos GA?/" - 3in 8 %% = mAH", (9)

where H" (8, ‘N, t) -- the nonstationary part of H.
The equation (9) is correct for any moment of time. If we rerre-
sent (H")4=0 in the form of a series

#(e, z Z (An cos mA + A "M gin mA ) Pm (cos 8) (10)

n=1 m=1

CPYRGHT
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and ngoume Crom (6) (P)y.g) then from (9) we get
pre o Laie2) (nemed) oo (nem) (n-)) . g Aln (11)

nel (n+l) (2n+3) ne (2nel)en 2lon + W)

The reoursion formula (11) \ Rormitu ue to nuccocaivol.y datorminog
DIV through AR (in a similar way D' 1o detormined through A'R).

Thuu, vg, forming purt of (4), may be computed by the known {unc-
tion from 8, A, and t, provided the inltial field H 1o known for the
mean level of tho atmouphoro, "

2. The problem wnounto to a determination oft from (4) when vg
i knovn, Ao boundary conditions for z we use the condition of thermal
balance at tho Earth

- N AT+ 7\*?37:,5'0 - MT

9z - P
when z = 0, (12)

where W' =-- the coefficiont of turbulent heat conductivity of the air
vertically, and A% and cosd* are respectively the coefficient of
turbulent heat conductivity and the temperature anomaly of the underlying
surface; S" -- a value associated with deviation from the norm of the
heat influx from the Sun; M -= o parametor characterizing radiation from
the underlying surface. The heat involved in evaporation is considered
indirectly (through a change in the coefficient A'),

To complete the problem we write another equation:

oT* _ 1 2
5t kn 37 (13)
(k* == the coefficient of temperature conductivity of the underlying

surface). The solution of equation (13 is sought under these conditions

A% =Twhen z =0, o* is limited when z -4 = 00 (14)

At first glance the value of the initial fieldT can prove to be
substantial for prognosis., But due to turbulent dissipation the influ-
ence of initialTwithin a few days ceases to be noticeable (dies out).

On the other hand, all new penetratjons of heat or cold along a meridian

(described by the term containing vg in (4)) will occur in the course of

the entire prognosis period., We will seek a '"settled regime,! consider-

ing that the initial values of® have already died out, ("Settled regime"
was ilatroduced by the author when solving this problem in 1950; the solu-
tion was immediately adopted for use under operational conditions. Later
an attempt was made by Ye. M. Dobryshman to include the influence of ini-
tial temperatures in the examination. However, the consideration of this
influence did not improve the quality of the prognosis.)

CPYRGHT
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The appropriote volution huo the form (we nooume A', A %, k!,
kv, k", 4 to be sonotant)
n

[ M (wYoou(mN+ dmb)m:’“

?n(z)uin(m?w °¥\lt')] P'I;‘(coa 8),

nel  mel (15)

™ n
. T % -z 2[’&&(z)cos(ml +O;“1t) + 7. m(z)ain(mMG b)] Pm(cos 8),

nel m=l

and 1in accordance with (4), (6), (12), (13) and (14)

mn ~m
o m
. M %y n m 'm
T 40 |- exp [— (1-1 R (Dy + 1D, ) (16)
in 2n " m m ~sT0 n
Qp an+\r6n 2k!
m 'm
D+ 1D
*m *m 2Mm n n
Tin * *on " 2\on am+\f"'r‘n )\/z:z] (7)
o n n
where
~m_ m k'n(n + 1 A \/llf_\r-
Gn Gn +am+-_§5_li’ k)(- n ’4 Z' i.
0

3. The formulas (15) are suitable for the prognosis of temperature
anomalies at any clevation z and for any moment of time 1. We tested them
in prognoses of the mean monthl,v velues of temperature anomalies at sea
level for the entire Northern Hemisphere. These prognoses were made under
operational conditiony, beginning in Msy 1958, at the Institute of Applied
Geophysics of the Academy of Sclences of the USSR. 1In each case the ini-
tial data date back for 40 days from the beginning of fhe month for which
the anomalies are predicted, The coe{‘ficiente DP and DI are determined
. bty using formula (11) and using AYm’ the latter are found from expan-

sion in seriss (10) of the initi ues of heights of the 600 mb sur-
face for the Northern Hemisphere (n <36, m £18).

The parameters & and M should be carefully sclected, We dxew up
all prognoses taking into account only the annual march of X and M,
using for each prognosis mean 70-day values of these parameters whinh

CPYRGHT
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had been averaged out in a special way. The romaining parameters in the
problem (k', k', A!, Ax, ks, &4 ) wero tuken to be one and the samo for
ull montho of the year,

Examplou of prognoses are shoyn in Figure 1 (prognosis for July
1958) and in Figure 3 (prognosis for January 1959), Figures 2 and 4
glve the actual corresponding temperature anomalies. The isolines for
nogative anomalies are denoted by dotted lines in Figures 1 and 2 and
by blue lines in Flgures 3 and 4.

Is it adoquate to represent the meridional transfer of heat by
means of the singlo parameter M in our linear model? A positive, al-
though indirect answer to this question is provided by the correctneas
of the prognosis both in amplitude and aign., Detailed data will be pub-
lished separately.

Figure Captions

Fig., 1 Predicted mean monthly anomalies of nonzonal temperatures for
July 1958, (M = 31°C, O¢fo = 0,030 -- mean value)

Fig. ¢ Mean monthly temperature anomalies -- July 1958
Fig. 3 Predicted mean monthly anomalies of nonzonal temperatures for

January 1959, (M = 78°C, &/ = 0,030 + 0,002 -- mean value with
correction for annual march)

Fig. 4 Mean monthly temperature anomalies. January 1959

("The Hydrodynamic Prognosis of the Mean Monthly Temperature Anomalies
for the Northern Hemisphere of the Earth Using IGY Data," by Ye. N. .
Blinova, Doklady Akademii Nauk SSSR, Vol 131, No 2, 1960, pp. 293-296) s
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IV, SEISMOLOCOY

Dlotant Quake Recordod by Cuoch Seivmiec Station

The selemie utation at Pruhonice /50 N, 14.34 §7 is reported to
have rocorded an carthquake of "catastrophic intensity" on 20 March
1900 at 1719 houra, The epicentor of the disturbance was determinad
to be In o northeusterly direction from Pruhonice at a distance of
9,000 kiflometwrs, Tho maximum devietions in ground vibrations measured
ut the statlon were 0,5 millimetors. ("Distant Earthquake"; Prague,
Obrana Lidu, 22 March 1960, p 2)

V., OCEANOCRAPHY

Zenkevich Reviews the Iﬁportance of Marine Microbiology

Professor L. Zenkevich, Corresponding Member of the Academy of
Sciences of the USSR, 1s the author of the following Izvestiya feature
article:

Among the works proposed for the Lenin Prize is the book "Marine
Microbiology (Deep Water)," written by the Soviet microbiologist Anatoliy
Yevseyevich Kriss, published in 1959,

The publication of this book is a great event for the two fields
of microblology and oceanography. Bacteria are extremely small inhabi-
tants of the seas and oceans, invisible to the naked eye; they play a
most importent vole in the biological and bic:hemical processes taking
place in the oceans and constitute the primary food base for many animal
organisms living in the oceans. They are also the moving force in the
tremendous proeesses associated with the eycle of carbon, ndtrogen, iron,
mangapcgse, sulphur, phosphorus, caleium and many other elements in the
watera of the ocean and on its bed.

A characteristic of these bacteria is their ability to multiply
Tapidly, their immense biochemical activity, and rapid development on a
massive scale under suitable conditions. Their activity gives rise to
whole series of rocks.,

Under the influence of these tiny creatures in the seas and oceans
there occurs a tronsformation of organic matter and many processes asso-
clated with mineral substances. Hydrogen sulfide contaminstion of thée
depths of the Black Sea is associated with the life activity of bacteria.
Only thes thin surface layer of water of the Black Sea, to a depth of
120-200 meters, is free of hydrogen sulfide and is feasible for the sur-
vival of animal life. Deeper down there is a 2-kilometer layer of water
contaminated with hydrogen sulfide, with 6 to 7 cubic centimeters of
HoS per liter, This entire supply of hydrogen sulfide is a by-product
of the life activity of microspores living on the bottom in immense
numbers.

CPYRGHT
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In recent years immense accunulations o
tions have been dlscovered at the bottom of th
Qeeans at depths of 4 to 5 kilometers, These
5% to 10 cm in diameter and 3 to 4 cm thick, ve
brown in color, They cover an area of tens of
kilometers in the Pacific Ocean alone, In oth
of the Pacific Ocean there are tens of billion
ore, containing not only iron and manganese, b
and cobalt, The formation of these concretion
life activity of a whole group of bacteria tlia
to econcentrate the elements dissolved in sea w

Univil recently we knew very little abou
teria in the sea.

Soviet science has played a very import
of microbiology in general and of marine micro
Alrecady at the end of the last century and in
present century the works written by B. Isache
laid the basis for this essential part of mari

Professor A. Ye. Kriss is a worthy succ
traditiens, Over a perlod of twelve years he
ciates oii such Soviet marine expeditions as on
"Lomonosov," and on the polar drift stations,
verance and enthusiasm, have followed a single
fied method for their extensive surface-to-bot
Indian and Atlantic Oceans, in the North Polar
of Antarctica. As a result, an immense amount
and analyzed for the study of marine bacteria
The result has completely justified the effort

In his voluminous work A, Ye. Kriss giv
the variety of species, quantitative distribut
chemical activity of that part of the bacteri
and oceans which he calls heterotrophic microo

Especially important is his rather comp
of the quantitative distribution of microscopi
The author notes three maxima in the vertical
deep and bottom. The deep maximum is associat
so-called barophilous microbes, adapted to 1lif
high pressure. The data provided on the quant
bacteria are accompanied by very interesting
concerning their rate of reproduction.

The book also contains other valuable by
rials.

This work by A. Ye. Kriss is a major cor

iron-manganese concre=-
Atlantic and Paciflc
re layered "tableto"

heavy, and ruokyy
millions of square
r words, at the bottom
of tons of magnificent
t also copper, nickel
is the result of the
possesses the ability
‘ter.

the role played by bac-~

t role in the histoxry
iology in particular,
he first half of the
ko and V. Butkevich had
e biological'science,
ssor of these scientific
d a small group of asso=-
the "Vityaz," "Ob,"
ave displayed great perse-
program, and used a uni-
om research in the Pacific,
Basin, and in the waters
of data has been collected
an unprecedented scale,
time and money expended,
s detailed data concerning
on, productivity and bio-
population of the seas
anisms,
ete and reliable picture
life in the ocean deeps.
istribution -- surface,
with accumilations of
under conditions of
ative distribution of
important information

t more specialized mate-

tribution to microbio-

logical and oceanographic literature. It opens
the use of his conclusions in further research
ractical loitation of the seas and oceans

up broad prospects for

("Life of the Ocean

Depths," by L. Zenkevich, Izvestiya, 7 April 1960, p 2)
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Chinece Publich Study of 1'1dal Curronts in the Qulf of Chihld

Two velentiols of the Inutitute of Oceanology of +the Academy of
Gelences of the Chinese People's Republie are the authors of an article
in the Chincue Journal (eeanolopin et Limnolopia Sinica. The Rusulan
abustrast of thelr article iu given below,

Thic article glves the baslo for computing the harmonic constants
ot the ebb and flow currents of the main waveo Mp, Sp, K1 and 01 from two
diurnal gerles of obeervatlons., On this basls, a hormonic analysis was
made for ieveral dozen stations with more than three diurnal series of
current observations, Therefore for cach station more than three groups

. of harmonic congtunts were determined., Then each were individually

‘s checked and seleeted in such a woy as to establish a group of harmonic
constants conforming with the result of three practical observaticns,

The computation showed that the accuracy of prognosis of ebb and flow

currents was up to +20° for direction of flow and up to +0.3 knots for
veloeity.

Preliminary research on the characteristics of ebb and flow cur-
rentgs have shown that In the given region of the sea irregular semi-
dlurnal currents predominate; in the southern part of the Gulf of Liao-
tung, 40° N., regular semidiurnal currents; in the southern part of Pohai
Strait -- irrepgular diurna% currents

kl + w01
(2,00 & ———=—0 L 4.00)
WM2

These phenouena coincide with the position of the nodes and antinodes
of the semidiurnal (M) and diwrnal (K;) tidal waves of the sea in ques-
tion; the dirtribution of the element of the ellipse of the ebb and flow
current of' the wave M, shows that the given phenomena also have a notice-
able regularity in the Pohai Strait between the longitudinel and trans-
verse ¢tanding waves. Between the longitudinal standing wave of the
Pohail and the transverse standing wave of the northern Yellow Sea there
is a mutual iuterference, the center of rotation of the ebb and {low cur-
rent, The isoline map of the time at which the maximum velocity of the
surrent sets in shows the full characteristies of rotation. On a tenta-
tive basis there is explained the disctribution of the isolines for the
time in which the maximum velocity of ebb and flow currents set in and
the relationship betwsen tidal waves and ebb and {low currents. The
viewpoints of Ugura and others are considered incorrect.
Finally, the article gives the basis of the method of the constant

y vide table prepared by A. I. Dubinin; a permanent tide tuble of ebb and
flow currents in the mention2d sea was compiled on the basis of this
method.  ("Problems of the Prediction of Ebb and Flow Currents," by Yu

d Fan-ho ani Cheng I-fan, Oceanologia et Limnologia Sinica, Vol 2, No 3,
1959, p 135)
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Wind Flow in a Seml-Enclosed Sun

The followln Lu the Russlan oswmary of a 9-page Chincoe srtlelo:

On the buniy of the Indleated quantitative muethod, we examined
atowdy [low under the inCluonce of a utuble wind tleld in tho Gulf of
Klnochow,

We used A. I. Feltzemboum'o oquation which wao wpplied In respect
to the dynamles of marine ecurrenty, somewhat abbroviating it, integrating
and then Introducting a function for full currentu,

The fuietlon in question wuo oatloficd by the Poiuson equatlon,

An approximate solutilon wau derived by transforming the Polsson
cquation into an appropriate cquation of finite differences, the adoption
of u triangular network and the method of relaxation, On the basiec of
the derived function we derived the f£ield of the wind currents for our
rotlon,

The results of computution have demonstrated that under ‘the influ-
ane of o northerly wind field et intensity 5, the direction of the sur-
facn wind {low in the Gulf of Kiaochow essentially coincides with the
wind diveetion, The maximum veloclty of the flow attains about 1 knot.
In tha near-bottom layer the direction of flow is opposite to the direc-
tion of flow of the surfane current although the velocity of flow is
less,  ("Quantitative Computation of the Wind Flow in a Semi-Enclosed
Sea," Oceanologia et Limologia Sinica, Vol 2, No 3, 1959, p 145)

Soviet Oceanological Research in IGY and IGG Reviewed

Soviet oceanological investigations during the International Geo-
physical Year and International Geophysical Cooperation programs are
summarized in an artiele by N. N. Sysoyev, deputy director of the Insti-
tute of Oceanology, Academy of Sciences USSR, which appeared in the
February number of the Vestnik Akademii Nauk SSSR for 1960.

The major part of the article presents the principal reaults of
the operations conducted in various parts of the World Ocean during the
1GY., The work carried out in 1959 under the IGC has as yet not been
fully processed and summated, according to the author, and only certain
information on this phase of the operations is presented.

A number of photographs of the ships, ships' laboratories, and
personncl engaged in operating some of the many instruments are included,
Also included is a chart showing the oceanographic profiles of Soviet
ships made according to the IGY. ("Oceanological Investigations of
Soviet Scientists," by N. N. Sysoyev; Moscow, Vestnik Akademii Nauk
SSSR, No 2, Feb 1960, pp 21-32)
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VI, ARCTIC AND ANTARCTIC

Soviet Gooprraphior Reports on Microselomlie Snow Subsidence in Antaretica

V. M. Kotlyukov, of the Instltuto of Geography of the Acadenmy of
Selencew of the USSR, lu the author of the following toxt:

Im the calm, vindleod, Irozen weather typleal ol The central arcas
of Autarctica, it 1 of'ten poussible to hear loud detonaticns resembling
the gound of dilgtant vhots, Thio phenomenon has been noted repeatedly
by ull the portlcipants on traverseo made into the interior parts of the
continent.

This type of noise accompanics an irregular settling of the snow
mantle. Over great areas of the central part of the continent suetling
is distinguished by Intereating peculiaritles. The snow here accumulates
very ylowly -- the depth of the snow mantle increases by about 20-25 em
yearly. The surfuce luyers of snow are very friable due to the abgence
of winds, Temperature inereases in the upper part of the snow mantle
ure great -~ from -70 or -80° in winter to -20 or-25° in swmmer. All
three conditions lead to a considerable development of the processes of
recrystallization and the formation of thick horizons of rotten snow.
The gnow In such horizons consists of large grains and there are a great
many pore spaces: 1ts volumetric weight is less than that of the sur-
rounding snow and its hardness, determined by the extent of the connec-
ticn between the individual snow crystals, is insignificant, With the
passage of time such horizons extend to a depth of several meters from
the surface, with considerable pressure from the snow above, Thus, at
a depth of 6 m the pressure exceeds 0.25 kg/em? and the hardness here
1s greater than in the individual disintegrating horizons. Under such
counditions the gradual and even settling process is suddenly disrupted
by a snow avalanche with a collapse of the original structure and this
ie accompanied by a noise similar to that of a shot.

Such a phenomenon has been observed repeatedly in central Green-
land where there have been cases when a shock has been recorded simul-
taneously at different stations 500 km apart. This means that the waves
geaerated by snow collapse cecurring at a given point are instantly
propagated through the snow for hundreds of kilometers. True, altncugh
it extends over great areas it tekes place only in a thin layer of snow,
10 to 20 cm thick.

It has become clear that this phenomenon of settling is also wide-
spread in Antarctica, A special instrument -- an automatic subsidence
meter -- was placed in a layer of snow at the station of Pionerskaya.

It recorded a mumber of shocks in the snow during whizh the even subsi-
dence curve was interrupted, the pen of the automatic recording device
. moving upward, thereby marking a sudden settling of 1-2 em. Such shocks
were recorded on 14 April, 21 May, 6 and 18 August and 25 September 1957.
They could not have becn the result of earthquakes, for example, because
the seismographs at Mirnyy did not show any special deviations from the

norn at this time,
CPYRGHT
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Sudden onow subuldence wag algo ineldentally noted during the

course of other work with preciuve Ingtruments that had been embedded
in the vnow. We often noted the conuequences of wuch onow collapge
when anolyzing onow profiles In teut pitu. In such caseus we encountered
sniow horizony that were sharply dictinguished by an uneven density and
{rrepgular structure, They were made up of large crystale of deep rime-
Llke materiol charvcterictic of horizong that had undergone disintegra-
tion. In most caoeu onow collapoe uovompunying the gettling of a anow

0 1 ‘44 nters from the surface,
("Snow Collapme in Antarctica," by V. M. Kotlyakov, Priroda, No 3,
Mareh 1960, pp 110-111)

Report on Round-the-World Cruise of ‘the Regearch Vegsel Ob!’ i

Izvestiya of 7 April carries the following feature story:

Yesterday In the Atlentic south of the Canary lslands the diesel
clectric ship Ob', flag-ship of the Soviet Antarctic Expedition, com-
pleted an unprecedented round-the-world voyage; & large part of its
route wag around the Antarctic continent,

11300 hours Moscow time. Latitude 23%4' N., Longitude 179011 W,
Course =- north."

The Ob' was situated at these very same coordinates on 23 November
1959 -~ 136 days earlier. Each page in the thick bound logbook carries
the entries of a single day. Let's mentally page through these 136 pages
-- from one end of the log to the other., Here's a date -- 23 November
11620 hours Moscow time. Luatitude 23%4' N., Longitude 17°01' W,

Course -- south. Wind northwest at intensity 4-5, cloudiness -- 5, tem-
perature +20°",

Yesterday there was approximately the same weather at this point,
but for the 136 days of the voyage there were winds of gale and hurricane
force, heavy coatingg of ice, lcebergs, blinding fogs, and snow storms,
Nature used every force at her disposal to test the will and persever-
ance of the people proudly bearing the flag of their Motherland around
the entire sixth continent.

The correspondent of "Izvestiya" communicated by radio with the
ship and asked for a brtef report as to what transpired on this unprece-
dented Voyage. Captain Aleksandr Iosifovich Dubinin and the expedition
chief, Professor Igor' Vladislavovich Maksimov, responded to the inquiry
from aboard the Ob!',

The fifth Antarctic voyage of the Ob' progressed almost entirely
amidst continual storms; two of these storms -- in the Bay of Biscay and
in the South Atlantic -- proved to be exceptionally severe., The rolling
of the ship was so great that the ship listed more than 40 degrees and .
the situation nearly became critical. Cabinets and lockers broke loose
from the walls in the cabins and a heavy dental chair broke loose from
its lashings in the infirmary. Huge waves frequently swept over the
ship and the crew was hard pressed to save the freight on deck, especi-
ally the planes.

CPYRGHT
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On thle crutse the Ob! went Cirst to the recently cutubliched
Soviet uelentifle statlon at Lazarev in Queen Maud Land instead of to
Mirnyy. Enroute to lazarev the vessel salled for 800 miles amldst the
fee, 200 mlles In pack lee,

The voyage to the Japanese station Shown was of exceptional dif-
Fleculty; near this point the Ob' rendered agdistance to the ine-blocked
Japnncte iee-cutter "Soyya" (Russian transliteration), The Ob' there-
af ter neaded for the Australian station Mawson and, as in the previous
year, wag the flrst vessel to arrive; the "Tala Dan," the ship of the
Australian expedition, had only departed from Melbourne on that same day.

At Mirnyy, at an unexpertedly wide and solld zone of floe ice,
the participants of the Soviet maritime expedition met up with the diesel
vessel "Kooperatslya; the latter vessel had transported the fifth team
of workers of the Soviet continental expedition to Antarctica but it
could not meke its way to the Pravda Coast. Twelve days of continual
and enervating work were required to break an 8-mile long chamnel through
the pack ice to the point for unloading of snlps at a tidal opening near
Haswell Island. On the other hand unloading operations proceeded rou-
tinely and were completed in six days.

On 1 Februery the Ob' headed eastward along the Antarctic coast.
This was for the purpose of undertaking a new and responsible mission
-- to meet up with the flotilla consisting of the "Slava" and "Sovetskaya
Ukraina" and take pa*t of their cargo of whaling products back to the
Motherlend, The reloading of the whale oll into the holds of the Ob'
was complicated and risky. The ships lay at drift, side by side, and
were subjected to heavy rolling., When ore vessel rose on the crest of
a8 wave, the other plummeted downwerd. From time to time a squall of
hurricane ferce blew up suddenly anl the waves immediately surged higher.
The volces of the men were lost in the wild confusion of sounds., Shouted
ordera went unheard. The strongest of caprone ropes snapped like threads,
The carcasses of whales that nhad been placed between the ships to serve
as "fenders" did not keep the vessels from stiriking egainst one another.

Finally, due to the joint efforts of the seamen and whalsrs, the
Ob* was completely loaded and proceeded on its voysge around Antarztica.
The entire voyage of the vessel was made in the high latitudes, south of
the 65th parallel and in the Ross, Amundsen and Bellingshausen Seas,
even south of the Antarctic Circle, To all intents and purposes this
was thne first such voyage ever made, For the first time a bold enter-
prise had besn undertaken and carried to completion -- Antarctica had
been circumnavigated in a single voyage in the high latitudes in the
immediate viecinity of the icy shores of the continent. The voyage is
therefore of the greatest ocientific interest.

Tca reconnaissance and raedar surveys yielded completely new facts
about the ice htelt around Antarctica and about the manner in which ice-
bergs are carried out into the ocean, It is now clear that there is no
continuous belt of floating ice surrounding the entire continent. Ice
was only encountered in “he several regions influenced by the cyclonic
circulation of watzrs in the ocean. In other parts of the coastal zone
the belt of marine ice was confined directly to the shores of the conti-
nent,,
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Much was uluso learned ubput the distribution of ilcebergs along
the perlphery of Anturctica, 1They are curried into the ocean only ln a
few reglons where extraordinuryl"iceber: rivers" flow to the north. The
Ob' encountered virtually no legbergy in other places ulong ito route,

Obaervations of currentslin Antarctic waters alvo ylelded very
interesting reeultu. Those obsgrvations by the Soviet expedition were
made by uolng modern clectromagfetic methods, A comparison of these
observatlons with data recordedlin past years has once again shown that
the go-called weoterly wind curfent surrounding all the periphery of
Antarctica -- a current approxifately eight times greater than the Gulf
Stream -- was noticeably weaker]this year. A comparison of this fact
and the data of other obcervatigns enables us to conjecture that a cool-
ing process has new begun in Anfjarctica, as well as in the Arctic. 4

Addltlonsl processing of Jthe data collected by the expedition .
willl yield much new and interesjing information about the nature of the |CPYRGHT }

|_oceans gurprounding Antarctica, [("A Ring of Ice," by 0. Stroganov,

Izvestiya, 7 April 1960, p 4) L

Turboprop Flights Service Bages in the Arctic

CPYRGHT

"On 5 and 6 April thk turboprop airliner 'AN-10! successfully
accomplished its first two Flights in the Arctic and made lendings on
the drift ice of the Centrall Folar Basin. The crew of airmen of the
polar aviation units of the] Civil Air Fleet delivered 17 tons of vitally
important freight from an ipebound airdrome on the mainland to the sci-
entific station SpP-8."

"Both landings were
V. Vasil'yev and the copilo
in the fuselage of the airc
the ice floe in fifiecen min

"At a press conferen
of Polar Aviation of the Ci
Shevelev) it was estimated
transport operations in the
craft of the 'IL-14° ”
7 April 1960, p 4

gterfully executed by the plane commander
G. Bardyshev. Simple but ingenious apparatus
eft made it possible to unload the plane on
tes. !

e held yesterday in the office of the Chief
il Air Fleet (Hero of the Soviet Union M, I.
hat the capacity of the turboprop liner for

Arctic is geveral ti ) - | CPYRGHT
("Turboprop Giant Over the Arctic," Izvestiya,

[ rY L
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